Motivation

Oscillations are common in many processes, whose effects propagate to many units and thus may impact the overall process performance.
For reasons of Safety and Profitability, it is important to detect and diagnose the plantwide oscillation. 
Denote the covariance of as:
The variance of can be expressed as:
What is a Spectral Envelope?
With the constraint that , then is unit-variance.
Power spectra Spectral Envelope
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Definition of Spectral Envelop
The Spectral Envelope of is defined to be ) (t X The quantity represents the largest power (variance) that can be obtained at frequency for any unit-variance scaled series, which is a linear combination of the variables of .
Simulation example Optimal Scalings at 0. 
Conclusion
Spectral Envelop (SE) method has been successfully applied to industrial data to identify the oscillation frequencies and categorize the variables that have the same oscillations.
Scaling plot and power plot provide useful information on the root-cause of oscillations.
